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1   Introduction
In the previous meetings, several stage-2 agreements were made for how to deal with the “legs” of data duplication in CA cases. Despite the general principles reached, however, there have been few stage-3 details (if any) ever discussed on how to deal with the two legs with duplicated data, from (at least) the LCP perspective.
Considering that the concept of “legs” is a brand new feature introduced for NR and is thus likely to result in potential impacts to LCP procedure, this paper therefore address potential issues related to LCP for the two legs of data duplication. 
2   Discussion
The following stage-2 agreements were made as general implementation principles for the data duplication in CA cases [1][2]: 
	Agreements: (RAN2 97bis)

…
FFS whether in CA case to support PDCP duplicates on the same carrier with some restriction to prevent them from being transmitted on the same transport block. (Noting that we have already agreed that they can be sent on different carriers)
…

	Agreements for duplication in CA case (RAN2 98)

1 Duplication on a single carrier will not be supported
2 RRC configured mapping of the 2 duplicate LCHs to different carriers will be supported (One carrier cannot have both of the duplicate LCHs mapped to it)
…


These mean that the duplicated data within the two legs configured for the same DRB cannot be transmitted on the same UL carrier in CA cases, and there is to be mapping between the UE’s UL carriers and the legs for duplication by which any two legs of the same DRB are associated with different carriers. 

Observation 1: The two legs of the same DRB cannot be transmitted on the same UL carrier and there will be RRC configured mapping between the UL carriers and legs configured for duplication, by which the two legs of the same DRB are associated with different UL carriers.

To ensure the two legs to be transmitted on different carriers following the above agreements, another key point is that the UE should perform LCP among an appropriate set of logical channels for the UL grant that is allocated on each of the UL carriers. Particularly, from the LCP perspective, the resource of a UL grant received on a specific carrier can be allocated to the legs that are associated with this carrier, but cannot be allocated to the other legs not associated. This can be done based on the mapping between legs and UL carriers as in Observation 1. 
As per the above analyses and Observation 1, we have the following proposals on how to tackle the legs with duplication during LCP.  
Proposal 1: In NR, when the UE performs LCP for a UL grant on a specific carrier, the resources can (cannot) be allocated to the legs which are associated (not associated) with this carrier.
Besides the legs configured for data duplication, there can still be the DRBs, which are not enabled with data duplication and thus are configured with only one corresponding logical channel. Unlike those legs for duplication, on which some restrictions are placed regarding the usable carrier, we see no strong reason to place any restriction on the UL carriers that can be used to transmit the data of those logical channels without duplication, i.e. no need to rule out any of these logical channels when performing LCP on any UL grant. 

So similar to UL CA in LTE, the logical channels that are not configured with duplication can be scheduled on the UL grant received on any carrier during LCP.
Proposal 2: In NR, the logical channels, which are not configured with duplication, can be scheduled on the UL grant of any carrier during LCP.

Based on the above analyses, when a UE receives a UL grant on a carrier, it will perform LCP to allocate resources among the legs that are associated with the carrier and the logical channels that are without duplication thus not associated with any carrier. 
On a specific carrier, there seems to be no immediate reason that the associated legs or the logical channels with no duplication are more important than, and thus should be prioritized over, the other. As a result, the most appropriate way for the LCP performed on each carrier seems just to be based on their logical channel priorities respectively, which is similar to legacy LTE [3].

Therefore, it is proposed that in NR the LCP on a specific carrier will be performed based on the logical channel priorities among those associated legs and logical channels with no duplications.

Proposal 3: For a specific UL carrier in NR, LCP is performed among those legs associated with this carrier and logical channels with no duplications based on their respective logical channel priorities.
Some more details are provided below on how a UE matches a leg with a proper UL grant. In [4], we proposed a concept of “grant Information”, which may include scheduling related information like carrier, TTI length, subcarrier spacing, etc. Each logical channel is associated with such grant information, which will also be included in the DCI for each UL grant allocated. Then, the UE can determine which legs are able to be multiplexed into a UL grant on a specific carrier, based on the carrier indicated in the grant information (i.e. to find if the carrier indicated by the grant information included in the received DCI aligns with that indicated in the grant information associated with each leg.)
Proposal 4: For a UL grant allocated on a carrier, the UE can determine which legs can be multiplexed into and transmitted by this grant based on the carrier indicated in the grant information. 
3   Conclusion

In this contribution, the LCP procedures with respect to the two legs of data duplication were discussed, with the following proposals having been proposed. 
Observation 1: The two legs of the same DRB cannot be transmitted on the same UL carrier and there will be RRC configured mapping between the UL carriers and legs configured for duplication, by which the two legs of the same DRB are associated with different UL carriers.

Proposal 1: In NR, when the UE performs LCP for a UL grant on a specific carrier, the resources can (cannot) be allocated to the legs which are associated (not associated) with this carrier.
Proposal 2: In NR, the logical channels, which are not configured with duplication, can be scheduled on the UL grant of any carrier during LCP.

Proposal 3: For a specific UL carrier in NR, LCP is performed among those legs associated with this carrier and logical channels with no duplications based on their respective logical channel priorities.

Proposal 4: For a UL grant allocated on a carrier, the UE can determine which legs can be multiplexed into and transmitted by this grant based on the carrier indicated in the grant information.
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